This paper aims to investigate the association between intellectual capital, research and development, and firm financial performance in an emerging market context, which is ASEAN. The effect of Intellectual Capital and Research and Development Intensity towards firm financial performance is examined while testing the moderating role of research and development on the relationship between intellectual capital and firm financial performance. Panel data regression model analysis is used for a sample of non-financial companies in ASEAN countries, namely Indonesia, Malaysia, Philippines, and Singapore during 2015-2017. The final sample used in this study consists of a total of 383 observations. The results showed that intellectual capital has a positive effect on firm financial performance. This result indicates that intellectual capital can generate higher financial performance for the firms. A similar result also found in the relationship between research and development intensity and firm financial performance. Meanwhile, research and development are proved to be able to moderate the positive relationship between intellectual capital and firm financial performance. This result means that if the companies could facilitate their intellectual capital by giving more intensity of research and development, intellectual capital will be generated even more performance for the firms. This result implies that firms should utilize and maintain intellectual capital together with research and development.
Introduction
The 13 th ASEAN Summit in Singapore 2007 has produced the ASEAN Economic Community Blueprint. One of the issues that emerging from the event was the enactment of the ASEAN Economic Community (AEC). AEC has been enacted actively by the end of 2015. While, AEC can improve ASEAN to be more dynamic and competitive region, it also will make the competition between firms inside ASEAN region become increasingly competitive. This condition requires the firm to utilize its resources more effectively and efficiently so that the firm can create value-added and compete on the AEC.
According to the resource-based theory, intellectual capital (hereinafter referred to as IC) is a resource that serves as the core of value creation and competitive advantage for the firm (Barney, 1991) . Chen, Cheng, and Hwang (2005) and Wang (2008) explained that the sustainable competitive advantages from IC will make the firm won the competition with other firms and also create added value so that it will contribute to the firm's success. Previous studies have attempted to examine the relationship between the IC and the firm's performance, but the results are still not consistent. The studies from Firer and Stainbank (2003) , Chen et al. (2005) , Tan et al. (2007) , Clarke, Seng, and Whiting (2011) , Pratama (2016) , and Pratama and Wibowo (2017) found that IC is positively related to the firm financial performance and market performance. Meanwhile, the studies from Firer and Williams (2003) , , Maditinos, Chatzoudes, Tsairidis, and Theriou (2011) , and Andriana (2014) could not find any evidence to support the relationship between IC and the firm performance. Due to the inconsistency in those results of previous studies and also because of limited number of studies that have been conducted on developing countries at the regional level, particularly in ASEAN, the first purpose of this study is to examine the positive effect of IC towards firm financial performance in ASEAN. It is also interesting to understand the role of intellectual capital on firm performance after the enactment of ASEAN Economic Community so that it can predict the importance of intellectual capital as one of the main resources in competing in the era of AEC.
Referring to the Resource-based theory, this study will try to explain the role of research and development as an effort to provide a competitive advantage for the firms. Research and Development are viewed as what is needed by almost every company to succeed in this competitive environment. As explained by Padgett and Galan (2010) , through research and development (RnD) activities, firms can develop their products and have better production processes and effective sales innovations. Companies that allocate higher Research and Development expenditures are expected to get more benefits than those that do not (Wang, 2011) . Referring to the research of Usman, Shaique, Khan, Shaikh, and Baig (2017) and Ghaffar (2014) who have examined the effect of RnD towards firm financial performance, the results of their studies stated that RnD had a positive effect towards the firm financial performance. Therefore, the second objective of this study is to examine the positive effect of research and development towards firm financial performance.
Furthermore, this study attempts to examine the moderating role of RnD to strengthen the relationship between IC and firm financial performance. RnD will affect intellectual capital resources in the process of corporate development and corporate value creation. It is because IC needs some innovation capabilities in order to generate maximum value for the company. Karchegani, Sofian, and Amin (2013) explained that intellectual capital (IC) is a vital asset that helps companies to create value and enables the companies to be innovative by boosting the organizational performance through knowledge, experiences, skills of employees and also by defining new methods of task performance and being innovative in their processes. On the other hand, to be able to affect the company's innovation, IC needs to be systematically supported by innovation capabilities, one of which could be expressed by companies RnD intensity. Therefore, this study expects that the existence of research and development will lead to more optimal impact from intellectual capital in improving the firm financial performance. Thus, the third objective of this study was to examine role of RnD intensity in strengthening the effect of IC towards firm financial performance.
This study uses a monetary measurement to measure the firm's IC, namely the valueadded intellectual coefficient (VAIC) developed by Pulic (2000 Pulic ( , 2004 . Panel data regression model analysis is used for a sample of non-financial companies in ASEAN countries, namely Indonesia, Malaysia, Philippines, and Singapore during 2015-2017. The countries are used because of the data availability limitation, as mostly, the companies from those countries also publish English versions of their annual reports. Non-financial companies are selected for this study because the industry often conducted research and development activity in their processes. This study contributes to the literature by testing the effect of IC and RnD towards financial performance. Furthermore, this study also contributes to the literature by testing the moderating role of RnD to see whether the RnD strengthens the effect of IC towards firm financial performance.
Literature Review and Hypotheses Development

Resource-Based Theory
RBT serves as an important framework to explain and predict what can be underlying for competitive advantage and firm performance of a company (Barney, Ketchen, & Wright, 2011) . RBT explained that the creation of sustainable competitive advantage is closely related to the firm ability to maintain valuable, rare, and irreplaceable resources also allocate and deploy these resources effectively (Barney, 1991) . Companies will be able to win the competition and also create value-added so that it will contribute to the firm's success by utilizing sustainable competitive advantages from IC (Chen et al., 2005 and Wang, 2008) . Kozlenkova, Samaha, and Palmatier (2014) explained that the basic logic of this theory is based on two fundamental assumptions regarding the firm resources and explain how these resources can generate sustainable competitive advantage and why some firms can consistently outperform the others. First, the firm has a different set of resources, even within the same industry (Peteraf and Barney, 2003) . Assumptions regarding the heterogeneity of these resources show that some firms have better expertise in completing certain activities because it has unique resources (Peteraf and Barney, 2003) . Second, differences in resources will remain there due to difficulties in exchanging resources between firms (resource immobility assumption), which will lead to the advantage of the heterogeneity of these resources continue to occur from time to time (Kozlenkova et al., 2014) . Kozlenkova et al., (2014) explained Valuable, Rare, imperfectly imitable, Organization (VRIO) as characteristics that showed four conditions to assess how potential a resource will be able to generate sustainable competitive advantage. The following are VRIO characteristics: a. Valuable; A firm resource is valuable if the resource enables firms to develop and implement strategies that can reduce corporate costs and/or increase the firm revenue more than when the resources are not present. b. Rare; Resources could be said to be rare if those resources only controlled by a small number of competing firms. If these resources are valuable but not rare, the utilization of those resources will produce competitive equality, because the other firms that also having these resources also have the ability to utilize it. c. Imperfectly imitable; Imperfectly imitable resources are resources that cannot be obtained through duplication or direct substitution by firms that do not have it. d. Organization; The firm resources should be able to be organized so that the potential competitive of those resources can be utilized maximally.
Organizations should act as adjustment factors that allow the firms to fully use the benefits contained in the resource.
Based on the explanation, according to RBT, IC has great potential to meet the VRIO characteristics so it can create a competitive advantage for the firm. By the competitive advantage of IC, firms can use it to compete in a competitive market and achieve optimal performance.
Intellectual Capital
Intellectual capital is a set of intangible assets or resources that are owned and utilized by companies to create corporate value and competitive advantage (Nahapiet and Ghoshal, 1998) . Some researchers have different explanations regarding this IC, one of which is Bontis (1996) which explained that IC is something that is difficult to understand, but when it is discovered and exploited it can give companies new resources that can provide strength for companies to compete and win the competition. Meanwhile, Sullivan and Sullivan (2000) stated that IC is the knowledge that can be converted into profit, in which not only concerns about the knowledge and skills of employees but also includes the infrastructure of the company, relations with customers, information systems, technology and the ability to innovate and create. Based on these explanations, it can be concluded that IC plays an important role in value creation and the company's growth sustainability. Pulic (2000 Pulic ( , 2004 The output (OUT) represents revenue that covers all products and services sold by the firm. Input (IN) including all expenses incurred to generate revenue with the exception of employee costs. It is important to note that in this model, employee costs are not included in the IN. Due to its active role in the process of value creation, intellectual potential represented by employee costs are not counted as an expense. Thus, a key aspect of the VAIC method is by treating the employee as a value-creating entity. The calculation resulted in VA which reveals the wealth of the firm in the period. VA is influenced by both the efficiency of human capital (HC) and structural capital (SC).
The first relationship of VA is between VA and HC are known as Human Capital Efficiency (HCE). HCE shows the ability of HC to create value in the firm. Similarly, when HCE compared to some groups of firms, HCE serves as an indicator of the quality of human resources owned by the firm and their ability to generate VA for each unit of money spent on the HC. Pulic (2000) argues that the total cost of salaries and wages can be an indicator of HC because the market determines the salaries and wages as a result or impact of the firm performance, then it would be logical if the success of the HC declared with the same criteria. The relationship between VA and HC can be formulated as follows:
HCE = VA / HC
The second relationship is Structural Capital Efficiency (SCE), which shows the contribution of structural capital (SC) in the value creation. In the VAIC model, SC is calculated by subtracting VA with HC. The smaller the contribution of HC in value creation, the greater the contribution of SC. In other words, the relationship between VA and SC is calculated in different ways because HC and SC are in inverse proportion in the firm value creation. SCE measures the amount of SC required for one unit of money of VA and serves as an indication of how SC success in value creation. Unlike HCE, VA is the denominator for SCE. Thus, the relationship between VA and SC is calculated by the following equation:
SCE = SC / VA
The third relationship of VA is with the physical capital (CE), known as the Capital Employed Efficiency (CEE). CEE is an indicator for VA created by a unit of physical capital. CEE can be formulated as follows: CEE = VA / CE Pulic (2000 Pulic ( , 2004 assumes that if the one-unit of CE generates greater profits in the firm than others, then the firm is better in utilizing its CE. Thus, better utilization of CE is also part of the firm's IC. When compared to a group of firms, CEE serve as an indicator of firm intellectual ability to utilize physical capital more optimally.
The last step is calculating the firm overall intellectual ability. This calculation is the sum of the coefficients mentioned earlier. This resulted in a new and unique indicator, namely:
VAIC = HCE + SCE + CEE
Several studies and literature showed that VAIC is a promising measurement mechanism for measuring IC. Firer and Williams (2003) have mentioned the advantages of VAIC method, namely VAIC provide a consistent and standardized measurement basis that allow effective comparative analysis between firms and between countries; Data used in VAIC calculation is based on data that has been audited in the financial statements so that the calculation will be more objective. In addition, VAIC also has been used in several studies with the different industry settings that listed in the various countries stock exchanges, for example, the Johannesburg Stock Exchange, Taiwan Stock Exchange, Singapore Exchange, Hong Kong Stock Exchange, Athens Stock Exchange and the Australian Stock Exchange (Firer and Williams, 2003; Chen et al., 2005; Tan et al., 2007; Maditinos et al., 2011; Clarke et al., 2011) . The literature also indicates that the VAIC has been used in the study of developing countries, like Taiwan, Greece, and South Africa to examine the relationship between IC and firm performance (Chen et al., 2005; Maditinos et al., 2011; Firer and Williams, 2003) .
Hypotheses Development
Research and development is a research strategy or method that is powerful enough to improve practice (Sukmadinata, 2009 ). Kinkel, Lay, and Wengerl (2005) explained that an increase in research and development will lead to innovative and high-tech products, and enable companies to gain competitive advantage and gain market share. Therefore, more resources should be spent on Research and development activities to achieve the company's competitive advantage. The results of research and development are not only the development of an existing product but also to find knowledge or problems with practical answers. Research and development provide opportunities for companies to develop better products and production processes and more effective sales innovations to increase company value (Padgett and Galan, 2010) .
The previous study from Gleason and Klock (2006) showed that research and development intensity has a positive effect on firm value. This supports the results of Oswald and Zarowin's study (2007) which showed that research and development activities are positively related and can explain business entities' value changes. In addition, Usman, et al. (2017) and Ghaffar (2014) who have examined the effect of research and development on corporate financial performance successfully proved that research and development have a positive effect on the company's financial performance.
IC plays an important role in value creation and the company's growth sustainability. This is in line with the Resource-Based Theory (RBT), which explains that IC is the core of value creation and the company's competitive advantage (Barney, 1991) . From the RBT perspective, the creation of sustainable competitive advantage is closely related to the company's ability to maintain valuable, rare and irreplaceable resource assets and allocate and deploy these resources effectively (Barney, 1991) . With the existence of sustainable competitive advantages, companies that have those advantages will be able to win the competition in the market so that they will eventually create value and achieve optimal performance. Previous studies showed that the role of Intellectual capital in improving firm performance. Studies from Chen et al. (2005) , Clarke et al. (2011) , Pratama (2016) , Pratama and Wibowo (2017) , and Pratama (2018) found that IC is positively related to the firm financial performance. Based on the explanations that have been described, the hypothesis that can be proposed is:
H 1 : Intellectual capital has a positive effect on financial performance. Sukmadinata (2009) explains that Research and Development is a strategy or method that can be used to improve the company's practice. Furthermore, Kinkel et al. (2005) explained that research and development improvement will produce innovative and high-tech products, and enable companies to gain competitive advantage and gain market share, so that companies must invest more resources in Research and development activities. The results of research and development are not only the development of an existing product; but also, to find knowledge or problems with practical answers. Research and development provide opportunities for companies to develop better products and production processes and also more effective sales innovations to increase company value (Padgett and Galan, 2010) . Previous empirical studies have shown a positive effect of RnD on firm performance. Ghaffar (2014) has proven that research and development have a positive effect on company performance. The results of other studies also showed that the previous year's RnD investment will mature in the following year in the form of innovative products/processes, which increase company profitability and cash flow (Usman et al, 2017) . Based on the explanations that have been described, the hypothesis that can be proposed is: Padgett and Galan (2010) explained that through research and development (RnD) activities, firms can develop their products and have better production processes and effective sales innovations. Companies that allocate higher Research and Development expenditures are expected to get more benefits than those that do not (Wang, 2011) . This study attempts to examine the moderating role of RnD to strengthen the relationship between IC and firm financial performance. RnD will affect intellectual capital resources in the process of corporate development and corporate value creation. It is because IC needs some innovation capabilities in order to generate maximum value for the company. Karchegani, et al. (2013) explained that intellectual capital (IC) is the main asset that helps companies to create value and enables the companies to be innovative by boosting the organizational performance through knowledge, experiences, skills of employees and also by defining new methods of task performance and being
Research Method
Data and Sample
The type of data used in this study is secondary data. This study uses data generated from the financial statements of non-financial companies listed in Indonesia, Malaysia, Singapore, and Philippine Stock Exchanges. Financial report data is obtained directly from each companies' official website. The initial sample consists of 123 non-financial companies with years of observations during 2015-2017 that having research and development activity. Due to incomplete data on the variables selected, the final sample observation used in this study amounts to 327 firm-year observations instead of 369.
Variables
a. Intellectual Capital (VAIC). IC measured using VAIC which was developed by Pulic (2000 Pulic ( , 2004 . VAIC measured by the following equation: (Pulic, 2000 (Pulic, , 2004 .
VAC t = HCE t + SCE t + CEE t
 Structural Capital Efficiency (SCE). SCE is a component of VAIC which represents the efficiency of structural capital and relational capital (Pulic, 2000 (Pulic, , 2004 .
 Capital Employed Efficiency (CEE). CEE is a component of VAIC that represents an efficient use of physical and financial capital (Pulic, 2000 (Pulic, , 2004 .
b. Research and Development. RnD is used as an Independent and Moderating Variable.
RnD is proxied by the RnD intensity measured using a formula refers to the research of Krishnan, Tadepalli, and Park (2009) , as follows:
RnD Intensity = Research and Development / Total Revenue c. Firm Financial Performance (Firm_Perf). Financial performance is used as a dependent variable. Follows the study from Pratama (2016) , Pratama and Wibowo (2017) and Pratama (2018) , the firm financial performance is measured by ROA (return on assets ratio). ROA is calculated by the following equation: ROA = Profit before tax / Average total assets. d. Firm Size (FSize). Firm size is used as a control variable. Firm size is measured by using the firm's total assets at year t, then calculated the natural logarithm.
e. Leverage (Lev). Leverage is used as a control variable. Leverage is calculated by dividing long-term liabilities to total assets.
Regression Model
According to Gujarati and Porter (2009) , the research which uses panel data should be tested by panel data regression model analysis, i.e. fixed effect regression or random effect regression. This study was used panel data regression model analysis by doing a Hausman test first to decide whether to use the fixed effect regression or random effect regression.
The analysis done in this study is aggregated analysis which aggregates the data analysis of Indonesia, Malaysia, Singapore, and the Philippine into one sample and analyzes them together. The hypotheses testing in this study were using two-equation models. Model 
Result and Discussion
Descriptive Statistics Table 1 showed the descriptive statistics of the selected variables in this study. ROA has a mean value of 10.07664 which indicates that the firms have fairly good profitability. Meanwhile, VAIC which is the proxy of the firm's intellectual capital has a mean value of 3.830977. The RnD intensity has a mean value of 0.012463. Overall, the descriptive statistics of each variable can be seen in Table 1 . Hypotheses 1 of the study aims to answer the question of whether there is a positive effect of intellectual capital on firm financial performance. Table 2 showed the results of the hypothesis 1 test in this study. The result showed that VAIC has a significant positive effect on ROA as the proxy of firm financial performance with a coefficient amounted to 1.852284 at a significance level of α=1%. This indicates that if a firm can use its IC more efficiently, it can lead to the improved financial performance of the firm. Therefore, hypothesis 1 which states that intellectual capital has a positive effect on the firm financial performance is supported.
The result indicates that the efficient and effective use of IC will lead the firm to achieve higher financial performance. This means that in the era of AEC, companies should be more aware of the efficient and effective use of intellectual capital so that they can face AEC challenges. The result of this study is consistent with previous studies conducted by Chen et al. (2005) , Clarke et al. (2011 ), Pratama (2016 , Pratama and Wibowo (2017) , and Pratama (2018) which found that intellectual capital is positively affected ROA which is the proxy of firm financial performance. This is in accordance with the resourcebased theory which explained that intellectual capital (IC) is a resource that is the core of value creation and competitive advantage for the firm (Barney, 1991) . According to Chen et al. (2005) and Wang (2008) , sustainable competitive advantages from IC will enable a firm to beat the competition and also create added value so that it can contribute to the firm's success. Hypotheses 2 of the study aims to answer the question of whether there is a positive effect of research and development on firm financial performance. Table 2 showed the results of the hypothesis 2 test in this study. The result showed that RnD Intensity has a significant positive effect on ROA as the proxy of firm financial performance with a coefficient amounted to 404.1925 at a significance level of α=1%. This indicates that the firm's research and development intensity can lead to the improved financial performance of the firm. Therefore, hypothesis 2 which stated that research and development have positive effect on the firm financial performance is supported.
The result indicates that Research and Development are proved to be able to help companies to succeed in this competitive environment. Align with the explanation from Pedgett and Galan (2010), who stated that through research and development (RnD) activities, firms can develop their products and have better production processes and effective sales innovations. Companies that allocate higher Research and Development expenditures are getting more benefits than those that do not (Wang, 2011) . The result of this study is consistent with previous studies conducted by Usman, et al. (2017) and Ghaffar (2014) who have examined the effect of RnD towards firm financial performance, the results of their studies stated that RnD had a positive effect towards the firm financial performance.
Hypotheses 3 of the study aims to answer the question of whether there is a moderating role of RnD on the relationship between IC and firm financial performance. Table 2 showed the results of hypothesis 3 test in this study. The result showed that VAIC*RnD has a significant positive effect on ROA with a coefficient amounted to 6.988843 at a significance level of α=5%. This indicates that the firm's research and development intensity can strengthen the relationship between IC and ROA as the proxy of firm financial performance. Therefore, hypothesis 3 which states that Research and Development intensity strengthen the positive effect of intellectual capital towards firm financial performance is supported.
The results proved that the existence of research and development will lead to a more optimal impact from intellectual capital in improving the firm financial performance. RnD will affect intellectual capital resources in the process of corporate development and corporate value creation. It is because IC needs some innovation capabilities in order to generate maximum value for the company. Karchegani, et al. (2013) explained that intellectual capital (IC) is a vital asset that helps companies to create value and enables the companies to be innovative by boosting the organizational performance through knowledge, experiences, skills of employees and also by defining new methods of task performance and being innovative in their processes. On the other hand, to be able to affect the company's innovation, IC needs to be systematically supported by innovation capabilities, one of which could be expressed by companies RnD intensity.
Conclusion
This study examined the positive impact of IC on the performance of the firms operating in the non-financial industry in ASEAN countries, namely Indonesia, Malaysia, the Philippines, and Singapore. The empirical results showed that intellectual capital has a positive effect on firm financial performance. This indicates that the efficient and effective use of intellectual capital will make the firm achieve higher financial performance. This implies that in the era of AEC, companies should be more aware of the efficient and effective use of intellectual capital so that they can face AEC challenges.
This study also examined the positive impact of Research and Development on firm financial performance. The empirical results found RnD has a positive effect on firm financial performance. Research and Development are proved to be able to help companies to succeed in this competitive environment. Companies that allocate higher Research and Development expenditures are getting more benefits than those that do not.
Hypothesis 3 of the study aims to answer the question of whether research and development conducted by the firm could strengthen the effect of IC towards firm financial performance. The results supported the hypothesis and proved that the existence of research and development will lead to a more optimal impact from intellectual capital in improving the firm financial performance.
This study has several limitations. First, this study only uses samples of the firms that operate in a non-financial industry in ASEAN countries, so the results of this study may not be generalizable to the firms with different types of industries, for the example banking industry. Further research can use several firms from various industries and compared them in order to determine the complete picture of relationship between intellectual capital and research and development on firm financial performance from the standpoint of a more comprehensive range of industries.
Finally, this study uses VAIC which is a measurement of intellectual capital from accounting information of the firm. Further research can use another proxy for measuring the firm's intellectual capital by combining measurements of intellectual capital using monetary and non-monetary methods.
